Blood plasma IgG Fc glycans are significantly altered in Alzheimer's disease and progressive mild cognitive impairment.
Blood-based anti-amyloid-β (Aβ) immunoglobulins (IgGs) and peripheral inflammation are factors correlating with development of Alzheimer's disease (AD). IgG functionality can drastically change from anti- to pro-inflammatory via alterations in the IgG-Fc N-glycan structure. Herein, we tested if IgG-Fc glycosylation in plasma is indeed altered during the development of AD. Samples from age-matched subjects of 23 controls, 58 patients with stable mild cognitive impairment (SMCI), 34 patients with progressive (P)MCI, and 31 patients with AD were investigated. Label-free shotgun proteomics was applied without glycoprotein enrichment. Glycans on peptides EEQYNSTYR (IgG1) and EEQFNSTFR (IgG2) were quantified, and their abundances were normalized to total IgGn glycoform abundance. Univariate and multivariate statistics were employed to investigate the correlations between the patients groups and the abundances of the IgG glycoforms as well as those of inflammatory mediating proteins. Significant differences (p ≤ 0.05) were found, with a lower abundance of complex galactosylated and sialylated forms in AD. For females, a decline in glycoform complexity correlated with disease progress but an inverse change was found in males prior to the onset of AD. Principal component analysis (PCA; Males: R(2)X(cum) = 0.65, Q(2)(cum) = 0.34; Females: R(2)X(cum) = 0.62, Q(2)(cum) = 0.36), confirmed the gender similarities (for controls, SMCI and AD) as well as differences (for PMCI), and showed a close correlation between pro-inflammatory protein markers, AD, female PMCI, and truncated IgG-Fc glycans. The differences observed between genders prior to the onset of AD may indicate a lower ability in females to suppress peripheral inflammation, which may lead to exacerbated disease progression.